
This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m m a s 

Application Number 



10-2002-0080016 



I i ^ 1 | 
Date of Application 



2002^ 12S 14SJ 
DEC 14, 2002 . 



Applicant(s) 



91 




D0NGBU ELECTRONICS CO., LTD. 



2003 



10 



04 



Emm 



COMMISSIONER! [HiimBaiiM 



1020020080016 



#3 2003/10/13 



[SBI^S] 
[§5!2J3E] 

[CHBI2!] 

[CH£|oj3H] 



^#8! AH 

mm 

mmm® 

0009 

2002.12.14 

Method For Manufacturing Semiconductor Oevices 

1-1998-106725-7 
SSI 

9-1998-000040-3 
2001-037703-7 

9-1998-000131-1 
2001-037700-5 

OI^AH 

9-1998-000463-0 
2001-037697-8 

JUNG.Byung Hyun 

641017-1480219 

143-210 

Aig^^AI f§§ 578 SSAPT 103-903 

KR 

KIM.Hyoung Yoon 
711020-1481511 

19-1 



1020020080016 



S!Xh 2003/10/13 



361-201 

§§^E S^AI APT 321-1401 

KR 

mv\& xii42^°j ^§011 mm, xii6os°i ^soii 21 

S9i (en cn£iei 
(ej) cn£i£j 

OI^AH (°J) 



19 

0 

0 



2 



12 m 

522,000 SI 

1. Q^AH- g All AH 



29,000 

0 2! 

0 £1 
493,000 SI 
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£ »J:5L%\ ±7}2) *)}2, ^-§- ^1^4. o}6\] 2]*}^, ^ cfp>A] 4. oj-g- 

tttt ^^^1^4 #7} *Hf ^^^1 jg^Al^ji, ^71 

*}* ^"7] ^ &igofl 7l^^o.S ^€ Cu0#-§: #2.1-1 

&^°fl S.^^ ^ Jfrxj. CuNf-g- *§s§*]?}JL, #7} CuOf^ *l|7H7]7l ^tt 

«WW*1 ^"71 ^ ^Hl ^-7] sK> ^lf°J 

7lJL ( ^1-71 #ofl AVJf ^ ^nKg- ^^ A ) 7]J1) a o V 7 ] ^Jf ^^g- ^%X\f}7] ^ Sfl 

^"71 i^-^^nl-^ <y J=L£-ofl AV«. ? 1J7 ( n)-*} nV o.^ ^.w. ^xcj vfl 

^ ^^°) ^ 3L±= £±.W °l-§-^ ^7) CuO## W 

^7fo] ^EH o. ^Aj-A]^ ^£ olcf. 

£ 7 
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i^>^ U-^ {Method For Manufacturing Semiconductor Devices} 



£ 1 ^1 £ 2^ ^sfl^ ^ 4*Rl(Dual Damascene) ^-E) wfl^i ^1* 

^ «l£^l 4l7>3 *fl3S: « 0 >^<H1 ^ ^J^S., 4Ml*l-7fl^ <5>Jf ^ 
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%- 7]^ -g-^(Parasitic Capacitance) °1 ^7}*}3L «V£*ll ±x}$] Us. ^ X| 

3L ^ *]<&<>] tiV^j ^HHl 3711 <^-g; ^l^lcf. 7^ ^^-A] 

?1 7) ^lH^r wfl^l^ #o]ji ^7_V ^e)^ ^o] y^^cf. , 

«?V^ afl^l ofli- s-o^ ^ (Cu)7 j. ^ 7 fl a}-^^, at!" ^A 

Ti^l Alz]-^ CH^^-O] £>tf. ZLSflA^ 2]e^^r ^^l wl<>f«-(Via HoleHM" 

(Damascene) *\-%-s\JL ^-f, *V Sj-*)- 7l 

711 ^4 (Chemical Mechanical Polishing) ^3-§- nfl *i*l#°l £.^1}. a}z}- 7-1 

^i^r^l *>-§-*r*l <?l€4. ^A ^*WSL3,*\ a^sIjl oi^ # ^ 

^sK Vc >l tfla^oicf. zl^}, 7) Tfl 914 ^*cH &<*H. 0ES(0ptical 

Emission Spectroscopy) ^ A l^ ^#(End Point Detection: EPD) Al^-g- 

^#5l7l nfl^ofl A1Z}- 7-lxl^ol AlZ^Sl7l ^Cf. 0^^) , Alz]- T^^S] ^7} ^-f, q 

A AA%-°\ ^^Hl ^*fl c]3r gH-^sL*! ^711 *fl^ 7>^o] ^tf. zieflAi, eflojTl 

(Laser Interferometer )-& ^-g-*r EPD ^l^^^r ^>-g-^>^ HV^^cf, Aiz]- 

*1*1#21 ic# ^o)l flflAi Aizj-o. ^a1^ 7^1^o) 7-I #Al ^ ^ 01 
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# oi^. 

^ 4^ (Dual Damascene) ^-$r o]-g.$ n^^^ 5. H £>M€ 

^-o], 71^(10), 71^: #<H1 ^ #?i ^^^-(ll)ol 

-H, ^"71 ^ ^^^(ll)s] ^^°n ^-71 7l#(10)S] ^^(-£^1 o>^) o. 

^#^1 71 71 ^tb ^ M*(12)°l #7l Htf- §.^^(12)^ ^4 #71 

Si S^l^ ^51 S^-AV «<M#(13)°1 ^£)JL, #71 ^g] ^-a> »g-^^(13) #ofl # 7 ] ^ § 

^*(l2)^r *fl^>7l ^tb *!■-¥■ ^el#(l5)ol ^71 ^-e|§Kl5H aj-fl?- 7131 <3 

^(Chemical mechanical polishing: CMP) ^«fl #7] «>^- #?> ^^^-(11)4 ^ft^-i- 

#71 €>>Jf ^^(15)4 ^1 #71 ^ #7_> ^^^-(11) ^Hl ^SW^ ^ 
^51 J^-AV #*1^(17)°1 ^^Slul, #7l ^ ^-A> ^lf(l 7 ) #6|1 #J=L f,^> ^o|BKl9)ol 
^SjJi, A o V 7l #^ a^. ;g 0^(19)0] #71 fj}Jf ^^^(15)^ ^ ±$X\ 

7l7l ^-f- ^#(20)°] <§^^t|-. 

£ 2°fl £Al^ u>4 ^-ol, ziei cf^-, #7l ^bm^(20)^ ifl^-ofl ^^(Ta) SL^ 

^ ^^(TaN)Sl ^-51 SJ-av « 0 V^1^ 3f^}7Hl °M #71 ^ ^sl^(15)S| 

* H^(H 2 ) #2}^> ^BlAl^l #71 #Y ^3 #( 15)^1 #S) ^<gnV0l ^ a>^ 

^ Cu0#(16)# ^TH^tf. o]^ #71 ^^^-(19)S1 # 7l ^ 

(15)# ^Al ^E^Kr #71 *}-*f ^51^(15)^ K i£o\) #71 Cu0#(16)°l 7l^^^S- 

^^Hl, #71 Cu0#(16)# ZLCfl^ ^7^ Aj-7) #J=L ^E«^(20)oll A o VJ=L cj 
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^M", u o v ^^: ^-71 Cu0#(16)^ aflT^l ifl*|| ^db(H 2 ) #5j-Sn> 

Hi, ^-1H3 0 1 e ^i(H 2 ) 7>i# ol^j-a^. at- 7 ] Cu0#(16)^l ^1711- ^tt] 

alS^l ^j=l ^7_V ^^cHl ^ ^ a] 71 #31; A oM §>^f 

M*<* ^sl#* D H^^m * ^-71 ^ ^Slf^g- ^ #3H 7l #711; <#7] ^ ^3 

#°ll 7l^^o.S ^ ^n-dr 71 #7fl ; ^7] ^^^4 # 7 ) ~# 

^ofl ^ ^AJ. wj-xl^o] ^#Al^l^ #711; ^ ^"71 Aj-ofl #J=L ^ 
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<12> yf^^^Ml^, <#7) ^Z] ^l^Al^l * ^-71 ^ &^ofl T^Bl *15J- 

3^*1*1 ^7> flth 

<13> 4^-21 §1-71]^, <#7] ^Ej ^2}-^ ^JEX-W 7 }i2} 7>i ^ <5>L}-«- o]-§-*V 

p> ^ Si oil *}7]AM ^ ^71 <#5-^o} 7}+Q ^7} 71-i f *>14# 

100-200sccm^ ^fAS -°r°^] 7lxr ^Jo] «>^^cl-. se^- ( Aj- 7 ] a>-§- ,2. 

£t 300-500 ^o] h}^)^. 

<14> uV^^Tll^, <#7] ^Sl ^>2|-^ 7%7\<% <$7] ^5^2] 3 ^ f>\^o) ^oj^ *fl ^ ofl 

<15> H >^-Zl^>7fl^, ^-7] ^>S|-^ ^7-11- ^S-qo]. 7 >i^- ^± 7}^ ^7} ^ is}^*)) 

*i °J^2H1 ^A]^ ^ ol^ 4 V 7 j oj^^o} 7^04. ^ 7}^ ^7} ^ 5~20 

slm^ ^-til -H-^^l ?1tt ?H 54- 21 sj-cf. S e^). ) ^-71 ^o] 400-6OO °CS -?r*l 

<i6> tij-^-^^Mlir, ^7) ^el Hsl-^-a- 50~200A^ *g>$*l^ ^ 7 > sl^-. 

<17> «HM*l->llfe, ^"71 ^P-Sl 3KV « 0 M#o] ^Sl-^-i: 3#*1^ ^7} j£ 

^, A oM ^Sj-sM- 50-200A^ 3#*l7]^r ^o] w^^cf. 
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°l*h ^<H1 ^-£^1 4i^>^ *\)2i « 0 >^# ^£ ^ 

£ 3^- wh£3l 71^(10), afl-f- ^H]*VcJ-. 

^ ^71 ti_V£^l 71^(10) ^ofl ^ ^^^(H)^- ^#A] 7lJl 3g^A}^] 

4. §>^- ^^^-(ll)ol #^o_sL S.^o\ 9X°-^, -Msfe £ 

<£^°] 3MM7i7l 3*fl 4-°^ 4^ fAS ^€ t 5U^. ^ 5 d 4^-, ^ 

^>^1 ^^l^>7l ^7} ^ 3£*Kll)3 ^Jf-g-ofl ^-71 7^(10)^ 

^ 0§^C£Al lc#Al?l7l ^ ^1«*(12)# A>^^^^0. S ^A^Cf. o] 

4s 3# oj-g-^H ^"71 SHf ^^*(12)^r 5L^-*V Aj-71 ^ si- 

dl) #°fl ^sl la-AV a J^l#(13), ofll- ^iHrCTa) £fe ^s}- ^^(TaN)^ ^e] 
y oM#-i: ^^1^14. S<H #71 £-Sfl ^-g- ol-g-^}c^ ^El#(15)^r ^ 

711 Aj-7] ^H]#(12)^ Aj-7l ^E)^(15)0_5L nfl^Al^Cf. 4^, 

#Aj-^o] ^ 7)^ o^j. ol-g-^ Aj- 7 j ^l^^ (15) o. ^y. ^ i^n^n) 

oil ^^Al^cf. olnfl, ^y] ^-^ ^xy aj-^^ds)^ ^7] ^^^(15)ol Aj-7] 

*(12H1^ ^ ^7l ^ ^#(12) 2)^9) Aj- 7 | ^cgnV (n) Aj-o,] ^s) 

^1 ^ wv^e>cf. 
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<21> o) 7 ]X) t ^7] ^ 7)n <£p> ^<HH^ ^Al ^7}S]£S #7l Z>}*f 

7-z\^(15)2) 3L£<*fl Cu0#(16)4 ^^^-o] 7l^^o.S. ^#€4. #71 Cu0#(16)£r #71 

^^#(15)51- £ 721 #JjL ^ Si #(39)^-21 se« s.^ o. ov^^] nfl^ofl Aj-w. ^ 

S|#(39)2l nfl^ ^ofl ^-71 Cu0fKl6)2] ^l*Hr 3I1L*}£K 

<22> 5. 4« ^-S^, o]^, £ 3^1 Cu0#(16)2l ^711- ^tH, ^11- £. 52} 

^Sl ^7l#^] ^^(33)* ^#^>7l ^tb ^^(£^1 tt^Hl #71 «VE*fl 7m 

(10)* #^-tt ^ #71 Cu0#(16)* «3-S.^o>(nh 3 ) 2^r €^(N 2 ) f-eH^r # 
7l S}^- -^sl^(15) #21 Cu0#(16)* 5-if- *\]7]A)3lt).. v%x%X\, -g- ig-tga. ^. 7 ] Cu0^(16)2) 
^5fl2l ^ #^n> ^el tfl^ofl ^ ^#°1 ^-B- <a-£M^(NH 3 ) ^ 

(N 2 ) 7>i» ol-g-^ ^SlAl7jo.^M| #71 tiV-g- ^HloflA-lo) CuQ ^ ^ ^ ^ o>^ 

<23> S c^. ) a o V 7 | Cu0#(16)-§- ^^^^^ ^ #£}-^n} ^sluf. <i^e)7> 2j-^£lji ^ ( £. 

5<H1 HAl^.U>^. Qo), ^7} i5}lf- ^^*(l 5 )o) S ^o]l £##2} — p-^1 «J"7l^<y ^Sl ^ 

sK\ ^ CuN#(31)°l 50-200 A 21 if-v)}3_ ^#^cf. o]^. ^ #7l ^sj-^- 

(33)21 ^^11- 3711 #0^ oicf. 
<24> ^ > ^.71 ti>*. *fl^o} ^_£^r 300-500 °C 5. -fM^Kn, #7l «V-g- 2J-2. 

M°>(NH 3 ) S^r ^(N 2 ) 7>^2l -B-^ 100~200sccm( standard cubic cent imeter)^. -fM^Hr 

5J°1 u rU"*l*M=r. #71 ^-5^(15) #21 Cu0#(16)* aflTH^M 2} Sfl #7l ti>£^l 7^ 

(10)# <*J«H<?] s(furnace)(£Al 9i^)«fl^ 1*^171^ 7>^^. olnfl, aj- 7 i s ^ 

-StIE^ 400-600 °C5L -fM^, #71 S-ofl oj-^qoXNHg) ^ ^i(N 2 ) 7^2) 5 ~ 2 0 
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<25> E 6 o. ^-2:^, ^-7] ^Sj-^(33)^- ^#.^71 <£-§- ^ ^ ofl ^V 7 ) l&Jc*l| 7^(10) 

# ^tflS ¥^ *fl <£4^H #7] CuN#(31)-8- if-tb ^7] wV£^l 7l^r 
(10) ^Hl ^ S^V «oM#<?i aJ3W33)-g- 100~500A^| ^flS. 3^1*1*1. tcj-^ , 
^ o. ^.71 ^Bl#(15) ^-ofl 3K> ^^(3!)^. v)?) tg^A)7)n.S. ^ 
(dielectric contantXk)^ ^o] 3. ;g 3^(33)1: ^ oj^ ^f^z] ^ ojcf. zl 14, 

^7> satj.. 

< 26 > H 7^ %i-^>^ ( zlbI cf-g-, -8-71 ^2j-^(33) ^ 0 H1 

^ ^ ^^^"(35)^- ^fA|7U ^sH^rf. 3g<^v ^.71 # 

# ^^^(35)ol ^r#O.S. 5104, ^^o] S-A^^. ^>Al7l7l ^*fl 

4^ tAS ^ 5^. zlsI cf-g-, tj.nj.xi aJa^I ^^fl # 

7l ^ ^<3s}-(35) ^ ^5KK33)^ ^^^1 ^-71 ^ ^el^(i5)^ ^ ^(£^1 

^#(15) #2] CuNfK3lH ^ ^^l^SAi <*^# *}.els. #7l *>JjL ^5^(15)*- Aj*fl 
3iLS. ic# ^l^cf. ^*(36)°1 ^^£] C ^ E ^-7] ^w. ^l^^ (15) ^ a 

^ofl CUO^O] ^£j^ «^^^Cf. ^iM^ 3^ °l-§-*H Aj- 7 j 

^*(36)-§: S.^ #7j ^ ^^(35) ^<H ^e) ^ « o v^ #(37)> ^o] ^ 

^•(Ta) SL^ ^sj- ^rl-^-(TaN)^ ^ a^A^tf. 0)0] *\ t ^ ^o] «. 

sfl a 0 V^^- o]^.^>cx^ ^^#(39)^- ^711 ^^a1^o.s.m| ^1-7) 3.^^(36)0. ^ 

^ ^el^(39)A^ nfl^Al^lcf. ZLBi rf-g-, ^-^<?1 s)-*}- 71^1 <^n> ol-g.^ ^71 

^fK39)^ ^71 ^ #?i ^<g^(35)^ ^ ^1 cf. ojnfl, Aj.71 ^1^ ^-a> Hj-*]^ 
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(37)4 -8-71 ^ ^^#(39)^1 ^7} tfJf ^i»^(36H D J: ^ ^ofl #7] s^ (36 ) 
^7} ^ ^0^^.(35) ^ &>fl «fl^ ^o] y>^s->cf. 

o. ^lJl M-ol-7} ti>£^l ^7>o] ^ ^H* ^aJ-a] =y ^ 7 > 5^4. 

<28> EE^r, Aj- 7 | Cu0#^ *\]7]SH- #7} CuN#^ ^ *J ^^-nVo) ^^g. ^uf^ 

^ ^ ^Cf. 



^-ir °l-8-*H te^l 71 #?i ^>«- ^a) ^-AV «J-7l#^ ^#A]7l 

^, ^"71 ^ S^^ofl ^JjL ^§~g- nfl^Al^jsl- c>^-E^ Aj- 7 ) ^tJ; ^g^Ml 3g 

71 jOL, <#7] ^el#5l 5§H}-5l- 4^#°H #7l ^ ^51^ ^^<H1 71^^0.5. CuO 

SE^ £± #2f^°> ^ 51 Al ^ o_ S *| Aj-7] Cu0## ^171^1 ?)JL #7] 
S.^6\] £^Ajo^ ^ ^l&o] CuN#-g- ^^Al^lJL, ^-71 CuO#* ^171^17171 
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^*HH £^r*M ^7] ^# ^Hl ^71 ^ ^3 #3 ^ ^l#ol ^Sj-^-g- 

^71 ^Tl^^Hl 

<30> o]-^, ^ ^. 7 i ^j=L ^E^o] Cu0^# *\}7]*}7) ^*fl ifl^^o] ^ ^ 

7>i cfl^ofl ^^^o] ^-g- oj-s.qc> oi-g-s>o^ #e^p} ^e)A]7is.s. #7l 

CllOf^ ^71 ^It ^ SiCf. £E?h i7>o| ^.BJl S.^ ^ 

<31> S^:, £ ^71 Cu0#-§: ^71*>^>H >S-7l *>-f K ^6\) ^ ^-a> 

^?)|5L ^#^1^ ^7> &tj.. o]^ ±7}9\ ^ #£1- ^Aj-A]^ &rf. 

<32>. ^-7] QlOf^ ^iTlfif ^7l CllNf^ ^ ^ ^"71 ^3^2] ^ufo} 

*m ^7> satj-. 

<33> fV^, ^-^tb ^ofl 7l^^ tfl-§-ofl ^j*].*] gocj ^ 

o] ^ ^o^V ^Bfl^ 7>^^ o] ^.o)^ Jg-^cq ^ 

* 71-^1 *Hl7im 7>^^- A^olt^-. 



19-13 



nJ20020080016 #^ 2003/10/13 

[^^8- i] 

#31; 

^l-Jf T*B]f^ AJ-71 &<&T$ -S-ofl ^ ^ iM^Sl 

2] 

^"i: ^*171tt ^ ^8-2-5. Z}^ ^ ^ . 

3] 

2 %H1 sa°l^l , av 7 ) ^ ^s^-g- <y-5.uK 7 >>isq- 7}i ^ §>i4# oi § 
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[^T 1 * 4] 

31 3 %H1 #71 #S.qo> 7 >i<4 #7l aJ^h 7>i ^ 100-200sccm^ -^-^ 

[^t 1 * 5] 

31 4 %H1 ^-71 sflt^ £.52^. 300-500°CS -fM ?} tt 

a>5131 ^7>^ Tfls . 

6] 

31 3 %H1 floH. ^-71 ^e] #3*-^ #71 ^s^sl 3^3. §vq-^ ^y^. *a 

»HH €^1^ 5!* ^-2.5. <5Kr *>-£3l i^>Sl 3J2: « C V^. 
7] 

31 2 ^Hl 9X°]*), -#7] ^3 3] 7^1- ^£qo|. 7 >^^- 7V^5] ^71 # 

I^Bl^l Sl«fl 31 71 A] 71^- «V£^1 4l7>o) ^ ^ 

8] 

31 7 *<H1 Sl^H, ^"71 <y-S.u|o> ^± 7 }+ «-o^7l ^ ^>x4l- 5~20 slm^l -fr%= 
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[^n 1 * 9] 

*ll 8 *<H 9X°]^, #7] 3,$} -gril- 400~600°C5. 



10] 

*fl 2 %H1 SU^i, #7l ^ ^S)-^ 50~200A^ n^lS *§^l7lfe ^ 
111 



12] 

^ 11 * 0 H1 $1°]*], #7l ^sK 1 "* 50-200 A ^1 3f^l?lTr ^ 
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